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V IDENTIFIERS *Energy Consumption; Memphis; Tennessee * ^ 

ABSTRACT^ ^ ^ . 

, , . This document outlines a computerized management tool 

designed to ^enable building managers to -identify energy .consuinpt ion ^ 
as related- to types and ^ses of school facilities for the purpose of 
evaluating and mailaging. the opereftion^ maintenance^ modification^ and 
planning* dt n§.w facilities. . Specif ically^ ^ it is expected tjt/at the 
^statistics generated will (1) provide information to aid irj. 
Nev^uating^ the, *human element of operating the f acility^.^with 
reaspnaijle consideration^ for the cost of , energy constimed^ (2) 
' i^enti^ malfunct:ions,\of equi^jment and/or cc^ntrols that ^result in , 
unusual, consumption of eaergy; (3) identify inefficient/ equipment 
that should be modified or replaced; (4); provide a comparative 
evaluation of different types of buildirig enclosures in terms- of 
energy consumed; (5) provide -a comparative^ evaluationy of different 
tvDes of mechanical systems in terms '*of | energy) consumed; and (6) 
provide statistical information for ,f orecasting energy consumption 
and managing budgete'd funds. . (Author/DN) ; ■ / 
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Ixl Tn light of current statistics and publicity on the "Energy Crisis", the 

» \ . '• ' ' • " • 

related problems of pollution, and .inflationary energy cosf projections, there 
appears to be a definite need for a more effective management tool to* better 
identify the effect of the interacting of the many variables involving school 
facilities and energy requirements, dbmputer iStatistics should identify energy 
consumption afe i>elatev? to types and uses of School Facilities' for the purpose 
of evaluating and managing the operations, maintenance, modifications, and planning 
of new facilities. At present we are operating on general giuidelines as^-to vyhen 
- to turn off .lights, and under what conditions we modify coihfort levels (night set 
•back) or turn off energy consuming equipment. Bills are paid -as submitted with 
little information bding available to* evaluate performance both human and mechani- 
cal, or efficiency of energy ^utilization. • ■ 

Our current budget for electricity and gas is $1,777,905.00 ^nd represents 
^ 1.825% of the operating budget of the I3oard of Education for the 1972-73 school 
year. Possibly we can effect as much as a 2Z* or $35,000.00, annual reduction of 
energy cost, and at the same time obtain valuable information that will enable' 
<^us to build into schools both new and .old those features and modifications that 
will give true economy to the overall management .of facilities, as .well as conserve 
energy. • . . 
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1. Provide information that will aid in evaluating e human element 

» 

• of operating the facility with reasonable. consideration for the 
cost of energy consumed. - ^ * ' ' 

2. Identify malfunctions of' equipment an^/or controls that result. in 
unusual cfonsumption^of energy. . ' - • ' ' 

3. Identify inefficient equipment; th^t shou^ be. replaced or modified. 
' A.-* Provide aj^cpnipctrative evaliiatior. -of <llff&rpnt typoj;^ of building 

enclosures in 'terms of energy^ consumed. Would be useful in planning 

of new and niodi^ying of existing facilities. 

^ 5. Provide a comparative evaluation of diff erent , types of ^mechanical 

- * systems in terms of energy; consumed . Would be useful in planning 

j . ' ; ■ 

ncvj or modifying of existing mechanical systems to improve comfort 

level or control energy cost. 

J. ' ♦ . 

6. -Provide, statistical information for forecasting energy consumprtlon and 

managing budgeted funds. .» ' 



BASIC IKF ORI-IATION 

Area of building measured in sq^uare.feet or-possibljj l,OUp's of square feet. 
Volume of buildings measured in cubic"eU_or possibly l,6do.-'s of^cubic feet. 
Enclosure - general classification of building as related to heat gain and 

'heat loss. • * . • ^ 

' / ' ' ■ « ' 

Kumber>of Stories . • . Code 1, 2, 3, 4 

Glass Area Exterior Classroom, wall * • 

• ' \ " , 

Code L 40% or more (older, designs where maximum windovfs 
Verc employed for light and ventilation) 

Code 2 10% or loss (newer designs with reduced window 
areas usually A/C. 



" .CcnfirWKtion of Floo r Plan 

^ >- « s . 

Code 1 ^ Sinple loaded cojrridors without interior core area.s. 
* . Code ^ ..-Double loaded corridors without interior core areas. 
Code 3 Periir.eter type classrooms with«ii interior core areas. 
Code. 4 -Open plah with interior .ore areas. 

m 

Example: 

^Kun: h,cr of , stories ^ « 

Rcdii^ 'ed glass, area; 10% or les:; ( never desipn)- 

Perimeter type classrooms v/ith interior core areas 
_ ; — ; ^ -X » 

3 2' 3 * 




Me chanidal Systems - general classification based on :^entifying characteristics 

Piping .-and /or Distribution System , ^ 

' - Code 1 • Heating only from central plant. 

Code 2. ' Heating only from package- units direct fired. . 
» » « 

•Code 3, -Heating and A/C from package units* , * 

- " Code 4 -Two *pipe hydronic system with. Seating and A/C. 

Code 5 Four pipe' hydronic for heating and A/C. 

* 4 

/ • . . Code 6 Four pipe hydronic *for heating and A/C with terminal reheat. 



^Dilution Factor P ip ing and/or* Distribution System 



Terminal Equipment 
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Code 1 Direct transfer material cbnversion and/or radiation. . 

Code 2 Direct transfer with 10-30% ventilation. ' 

Code 3 Air handling with 100% outside air capabilities. 

Code 4 Aiir handling with 10-30% fresh air."^ 



^Dilution Fnr.tor for Temiin aL KquipTngrrt 

< : ;^ « 

fleat Source'- or Mechanixal K quipmeat _ 

Code 1 Hot water boiler central system. 
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, . Code 2 Steam boiler central system. 

Cod^ 3 ■ 'Package. units direct fired. 

'^Di lution Factor for; Hea t Soutce or^Mechm^^^ 
J — V— r ' 

Cooling Sotoj^e^orJ^cha^^^ Equipment , 
Code 0 -JJo (c6olin-g provided' . 

Water chiller with centrifugal^compressdr, 



'Code 1, 
Code 2 

Code 3 



4. 



Vater chiller with reciprocating compressor with 
cooled condenser. * • ' * 

Water chiller with reciprocatinp compressor with 
cooled condenser. 



water. 



air 



Code"4 ' Direct expansion. 
"*Dilution Factor of Cooling -Source or Mechanical Equipment 



EXAMPLE: 
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A0301010 




Two pipe hydroni c wjXh heating and A/C 

Dilution factor ^ - 

Air handlinp wit h inn^/ oirtside air capabilities 
Dilution factor ^ _ 



Hot water boiler central system 
Dilution factor 



Water fchiller with centrifugal compressor 



Dilution factor 




5. 

■ ^Dilution jFa ctor indicates ^^hat general percentage does not conform to the 
predominate system or equipment as detailed. ^ 

* Hi 

Code p All areas same characteristics. 

I- 10^, other than that detailed. 

II- -20% other thnn that detailed. ^ 
2L-30% other than that detailed. 

L-A()% -Qtheo: than that detailed. 
Al- 50% other than that, detailed. ^ 

Pro gram - Identify grade level and type of program. Identify any unusual » 

characteristic such as heavy- vocational where unusual energy 

» . 

reouirements are to be noted. 

Code 1 Any combination of grades 1-6. • ^ 

C9de 2 Jr. lltgh - any combination of grades 7-9. 

^ Code 3 * Sr. High - any combination of grades 10 - 12. 

Code A Sr. High - (10-12) with heavy vocational program. 

Code 5 Combination embracing grade levels from both 1-6 and 7-9. 

Code 6 Combinati\)n embracing grade levels from both 7-9 and 10-12. 

' . * • ' " 

Gbde 7 - Combination embracing grade levels from 1-6, 7-9, and 10-12. 
Code -8 Any facility that doesn^t fit into above classifications. 



VARTA RI. E INPUT; ,< 

/Cu rrent Enrol lment 
* 

Nu mber. of hour s in regula r openating schcdMlG for interval. Need some 

gathering technique for determining the hours of're^lar operating time 

• " ' *, * • • 

for period covered by meter reading. Would have%iff erent schedules for 
.a 

schoolfii having night or other special programs that fall outside of regular 



6. 



FLgctrlC; Consumption for interval in kw. • 

Electric Cost for interval with tleraand ch-^rjic Identified 

^?£ji£ll^fJ^HP.Ll^ for interval in cubic feet or 100 cubic feet, depending 

billing ui?it« / ^ • ^ ^ . . ■ 

Gas .Cost for 'interval. . . 

* > 

Degree Davs Heating), Need g^therinp procedure to cover meter perio^ 
Degtee Days Cooling.) " as readings are not all taken on same day. 

WvUTAnLF OUTPUT: " • r ' . ' 
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Electric consumption ki.Vsq. ft. of building area^ 
. Electric consumption kv;/cu.ft. of building volume. 
Electric consumption kt%T/pupil enrolled . 
Electric consumption kv^/hr. of ,reg. operation. 

Electric cost'/sq. ft. of building area. 
Electric cpst/cu.ft. of building volume, 
/^^^^lectric cost/pupil enrolled. ' ^ 
Elettric cost/hr. of regurar operation. 

• Gas consuniption cu. ft.'/sq. f t. .of building area. 

Gas coi^mption cu.ft./cu.Nft. of building volume. 

Gas consumption cu.ft./fupil enrolleX^ 

Gas consumption cu.ft./hr. of regular operation. 

Gas cost/sq.ft. of building, area. 
G^s cOKt/cu.ft. of building voluinc. 



Totn.V finer i\y co.st:/sq.f t. of building area* ^ " 

Total cnei*py coct/cu.ftv of building volume', ' ^ ' 

Total cnerpy coijt/pupll enrolled. 
Total ^energy cost/hr. of renular operation. " 

Administration by exception^ through *com'parative statistics should be of 
sipuificatiL value ii\ identifying good aiid bad cliaractcristics of ' facilities 
and/or proccuures. , • 



